Enhancement of photoionization cross sections due to spatially varying photon fields at a metal surface has been observed in the normal-emission cross sections for the surface state and Fermi level of Al(100) at photon energies between 9 eV and 23 eV. The data for Fermi-level photoexcitation are in excellent agreement with theoretical results for jellium. Below N~&, the predominant contribution to the photoionization matrix element comes from the spatially varying fields, which provide the momentum required for photoexcitation.
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In this Letter we present unambiguous experimental evidence which shows that the spatially varying photon field at a metal surface must be taken into account in order to explain the magnitude and frequency dependence of energy-and angle-resolved photoionization cross sections. As seen in our data, this effect can be the dominant mechanism for photoexcitation. Since energy and momentum cannot be simultaneously conserved in photoexcitation from a translationally invariant electron gas, photoemission is usually attributed to the presence of a surface (the "surface photoeffect") or the lattice potential (the "bulk photoeffect"), either of which breaks translational symmetry and can provide the momentum necessary to overcome the kinematic restriction. However, the structure in our data cannot be explained in terms of either the surface barrier or lattice potential, and it is necessary to consider the spatially varying photon field at the surface' ' as a source of momentum. Fig. 1 is generated. Since a slowly varying cross section for a constant field is also obtained from a more realistic model of Al which includes ion cores, "" the structure in the measured cross section is not a result of the band structure of Al. If the calculated cross section for constant field is multiplied by the intensity of either the internal or external classical Fresnel fields (Fig. 2) 
